Abstract: Relying on the assumption that equity market provides useful information for firm decision, this study examines the effect of stock liquidity on corporate capital structure decision. We also analyze whether this effect varies according to countrylevel institutional environments. Using a comprehensive international dataset of 19,939 firms across 41 countries over 2000-2010, the paper offers two key findings. First, firms with higher stock market liquidity tend to have lower leverage. Second, countries with strong institutional environments are more likely to have a weaker (negative) relationship between stock market liquidity and leverage. These results are robust to different liquidity measurement and subsamples.
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opportunities, firm size and profitability which are well documented in the literature (Vo, 2017) , recent capital structure theories suggest that liquidity is also an essential determinant of capital decision. According to Hennessy and Whited (2005) and Weston, Butler, and Grullon (2005) , firms with a lower level of liquid stocks may have higher issuance costs, thereby higher cost of equity compared to firms with more liquid equity. Following the literature, firms always face the issue of trading-off the net cost of equity against the net tax benefit of debt. Therefore, firms with lower liquidity may be financed by less equity and more debt.
In the same stream, a number of previous papers concerning the link between stock liquidity and capital structure (Frieder & Martell, 2006; Lipson & Mortal, 2009; Udomsirikul, Jumreornvong, & Jiraporn, 2011) find that firms with lower stock liquidity tend to be more leveraged. However, the results of these studies focus exclusively on one particular market. It is therefore important to examine whether these findings can be extended to other countries with differences in levels of economics and financial development and information asymmetry. Our study is the first to explore this issue in an international context.
On the other hand, many studies concern about the role of institutional environments in determining the corporate capital structure across countries (Booth, Aivazian, Demirguc-Kunt, & Maksimovic, 2001; Djankov, Hart, McLiesh, & Shleifer, 2008; Fan, Titman, & Twite, 2012; Giannetti, 2003; La Porta, Lopez-de-Silanes, Shleifer, & Vishny, 1997 , 1998a Rajan & Zingales, 1995) . Specifically, Jensen (1993) and La Porta et al. (1998a) show that a strong institutional environment, as an external control instrument, may reduce agency conflicts significantly. Thereby, investors are more secure and firms are highly valuated in countries offering transparent information environment (Jin & Myers, 2006 , 1998b La Porta et al., 1998a , 2002 Morck, Yeung, & Yu, 2000) . Consequently, firms may rely more on equity financing than on leveraging. Nonetheless, there still a light volume of research examining the effect of country-level information environment on corporate capital structure decision.
To fill the literature gap, this paper addresses the following research questions: i) how does stock market liquidity affect corporate capital structure? and ii) does this effect depend on the level of institutional environment? This paper utilizes a comprehensive international data set covering 19,939 firms across 41 countries from 2000 to 2010. Comprising a lot of deviations in corporation information and institution environment, this data set offers better analysis and understanding about the link between liquidity and capital structure under the effect of different institutional environment.
Liquidity is an important stock market quality indicator (Atawnah, Balachandran, Duong, & Podolski, 2018) . In this paper, stock liquidity is measured by two common indicators: percentage effective spread and Amihud's illiquidity measure. To construct the proxy for institutional environment, we consider six macro-level variables including good government index (Morck et al., 2000) , accounting standard index (La Porta et al., 1998a) , disclosure score index (Jin & Myers, 2006) , regulatory quality index (Kaufmann, Kraay, & Mastruzzi, 2009) , government effectiveness index (Kaufmann et al., 2009) , and International Financial Reporting Standard (IFRS) adoption at the country level (Compustat Global database). Our analysis is also controlled for various firm-specific characteristics, country-fixed, industry-fixed, and year-fixed effects to remove the possibility of omitted variables.
Our results suggest that higher stock market liquidity is associated with lower leverage. These results are consistent not only for both market leverage and book leverage but also across subsamples, including the global sample, developed and emerging markets countries sample, the US and non-US markets, and during the crisis period and non-crisis period.
Furthermore, we examine whether institutional environments affect the link between stock liquidity and capital structure. Based on previous studies, in countries with strong institutional environments, agency conflict can be eliminated and firms rely less on debt financing (Jensen, 1993; La Porta et al., 1998a) . We thus expect that an increase in the degree of institutional environment weakens the negative relationship between stock market liquidity and leverage. This impact is explored by incorporating interaction terms between liquidity proxies and country-level institutional environments in our model. The result confirms our expectation about the effect of institutional environment on liquidity-leverage relationship. This finding suggests that by reducing information asymmetry, an improvement in the quality of country-level institutions may reduce the cost of equity.
This research contributes to the existing literature in several perspectives. First, our study offers a better understanding of the relation between stock liquidity and capital structure decision in an international setting. We also show that the impact of stock liquidity on corporate capital structure decision varies significantly across countries with country-level institutional environments. In particular, more transparent information and stronger governance mechanism could mitigate the negative relationship between the stock liquidity and firm's leverage.
The remainder of this study proceeds as follows. Section 2 discusses the literature review and hypotheses development. Section 3 describes our data sources and the variable construction procedure. Section 4 displays and discusses the empirical results of the link among stock liquidity, capital structure decisions of firms, and institutional environments. Section 5 concludes the paper.
Literature review and hypothesis development
The current paper is built on the previous work on the relation between stock market liquidity and the leverage of firms, and the effect of institutional environments. Stoll and Whaley (1983) suggest that equity transaction costs may relate to stock investments valuation. This explains the fact that investors investing in small and illiquid stocks might require a higher rate of return to compensate for liquidity risk. The hypothesis on the association between equity liquidity and stock return is also proposed by Amihud and Medelson (1986) . They recommend a formal model in which equity investment requires higher return rates due to high transaction costs. They also imply that firm valuation can be explained significantly by this connection. Focusing on the expenses of equity issuance, Butler, Grullon, and Weston (2005) indicate that stocks with high liquidity pay lower fees for investment banks. This kind of costs must be considered as an implicit cost when firms raise equity from external financial sources. A substantial impact of liquidity on firms' expected returns is also provided in many other researches (Acharya & Pedersen, 2005; Easley, Hvidkjaer, & O'Hara, 2002; Easley & O'Hara, 2004; Pástor & Stambaugh, 2003) .
Previous studies imply that firms with higher liquidity have smaller equity cost than firms with lower liquidity and this induces the link between equity cost and capital structure. The trade-off theories of capital structure indicate that companies choose optimal leverage by trading off the net cost of equity and the net cost of debt which is influenced substantially by the tax shield. Holding other factors constant, if a factor that increases the equity cost, e.g. a decrease in liquidity, should make financing by equity less attractive than financing by debt, and results in a higher leverage of firms.
There is a growing body of studies support for this theoretical prediction. Frieder and Martell (2006) note that there is a negative link between liquidity and leverage. Lipson and Mortal (2009) assert that the link between liquidity and capital structure is significant. In particular, they find that companies with more liquid stocks should be financed by more equity and have lower leverage. Beside these two studies which offer empirical evidence in US firms, Udomsirikul et al. (2011) examine the impact of liquidity on capital structure in Thailand, where capital markets are less sophisticated, bank credit are more prevalent, and corporate ownership is much more concentrated compared to that of the US Despite the above differences, the study suggests that firms with high liquidity have significantly lower leverage.
Based on the discussion above, our first hypothesis is stated as follows:
H1. Firms with higher stock market liquidity tend to have lower leverage This hypothesis is motivated by the trade-off theory which assumes that firms with higher stock liquidity should have lower equity cost and be less leveraged. However, one can also explain this connection by pecking order theory suggested by Myers and Majluf (1984) . Under their arguments, debt financing is much less information-sensitive, whereas equity financing is the most sensitive to the adverse selection problem. As a result, equity investors require a higher risk premium. Indeed, lower liquidity may imply higher adverse selection and it possibly ends up with less equity and more leverage.
In an international setting, our story becomes more interesting due to different financing patterns caused by the variations in institutions, legal frameworks and other factors across nations (Djankov et al., 2008; Fan et al., 2012; Jalal, 2007) . Specifically, as Jensen (1993) suggests, the institutional environment refers to regulatory, legal and political systems is effective external control factors to deal with asymmetric information problems. Hence, firms in capital markets which have strong institutional environments are protected in macro-level without any incremental cost. It is possible that in these countries, strong institutions temper the impact of information asymmetry on corporate leverage and thereby the negative link between stock market liquidity and leverage could be diminished.
We formalize our second hypothesis as follows:
H2. The negative association between stock market liquidity and leverage is tempered in countries with strong institutions.
Variable definition and model

Variable definition
Our key variables are the measures for stock liquidity, leverage and institutional features. The data are collected from different reliable sources to construct both key and control variables. Particularly, firm's financial information is obtained from Worldscope while the market transaction data which are used to measure liquidity variables are from the TRTH and Datastream. We measure country-level institutional environments in six ways: good government index (Morck et al., 2000) , accounting standard index (La Porta et al., 1998a) , disclosure score index (Jin & Myers, 2006) , regulatory quality index (Kaufmann et al., 2009) , government effectiveness index (Kaufmann et al., 2009), and International Financial Reporting Standard (IFRS) 
Measures for stock liquidity
We measure stock liquidity by two variables: in two ways: first, the percentage-effective spread which is calculated from trade data (Chordia, Roll, & Subrahmanyam, 2000) ; and second, the illiquidity measure which is calculated using stock return and trading volume. It is noted that both these measures are inverse measures of liquidity (Amihud, 2002) .
The percentage-effective spread is calculated as twice the absolute value of the difference between the trading price and the midpoint of the bid and the asking price, which is then divided by the midpoint of the bid price and the asking price. A higher value of percentage-effective spread for a given stock indicates that the stock is less liquid (more illiquid). According to Gao and Zhu (2015) , this measure is the most demonstrable measure to capture overall liquidity. The liquidity estimator used in Amihud (2002) is the daily ratio of the absolute value of stock return to its dollar trading volume. This volume-based liquidity ratio is actually an illiquidity indicator and reflects the response of daily price to one dollar of trading volume. In other words, this illiquidity estimator is also an indicator of stock price impact. Sequentially, price impact reveals the information content and difficulty of a trade and is a key factor of spreads. A high illiquidity ratio is associated with a high level of adverse selection around firms.
Institutional variables
To represent for the institutional environment, we consider six macro variables including good government index, accounting standard index, disclosure score index, regulatory quality index, government effectiveness index, and IFRS adoption at the country level.
We use the good government index constructed by Morck et al. (2000) as a proxy to measure private property rights protection. This is calculated as the sum of three indexes from La Porta et al. (1998b) including (i) government corruption, (ii) the risk of expropriation of private property by the government, and (iii) the risk of the government repudiating contracts. These indexes range from 0 to 10. The lower the value of each index is the less the private property is respected. La Porta et al. (1998b) define the corruption index as an assessment of corruption in government by the International Country Risk Guide (ICR) while the risk of expropriation index is the ICR's assessment of the risk of "outright confiscation" or "forced nationalization". The risk of the government repudiating contracts index is ICR's assessment of the risk of a "modification in a contract taking the form of a repudiation, postponement, or scaling down" due to "budget cutbacks, indigenization pressure, a change in government, or a change in government economic and social priorities". The good government index as our measure tends to be quite low for emerging countries and quite high for developed economies.
Another proxy for the institutional environment is accounting standards index which is taken from La Porta et al. (1998a) . The measure was developed by examining and rating companies' 1990 annual reports on their inclusion or omission of 90 specific accounting items. These fall into seven categories including general information, income statements, balance sheets, funds flow statement, accounting standards, stock data, and special items.
We also include country ranks on one indicator of transparency, disclosure score index. This index is a measure of the level of financial disclosure and availability of information to investors, which is calculated based on survey results about the level and effectiveness of financial disclosure in the annual Global Competitiveness Report in 1999 and 2000 (Jin & Myers, 2006) . It should be noted that a higher value for the disclosure score index indicates a higher degree of transparency.
The next two proxies for institutional environment, i.e. regulatory quality index and government effectiveness index, are two dimensions of governance. Regulatory quality captures investors' perceptions of the government's ability to formulate and implement sound policies and regulations that permit and promote the development of the private sector. Meanwhile, government effectiveness index indicates investors' perceptions of the quality of public services, the quality of the civil service and the degree of its independence from political pressures, the quality of policy formulation and implementation, and the credibility of the government's commitment to such policies.
The adoption of International Financial Reporting Standard (IFRS) in many countries all over the globe from 2005 was a significant event of global capital markets (Cairns, 2004) . IFRS is considered as a single set of high-quality accounting standards which improve transparency and comparability. Thus, it improves the overall quality of financial reporting and efficiency of capital markets (EC Regulation No. 1606 /2002 . Therefore, we include the dummy variable, IFRS adoption at the country level to measure the institutional environment. We set this variable equal to 1 if a country adopts International Financial Reporting Standards in a given year and zero otherwise. This information is taken from Compustat Global database.
Control variables
Following the literature, our control variables are a set of firm-specific variables that might potentially affect capital structure and the stock liquidity. Asset tangibility (Tang) is the ratio of net property, plant and equipment to the book value of total assets. Firm size (Size) is calculated by the natural logarithm of the book value of total assets denominated in US dollars. Book-to-market ratio (BM), indicating growth opportunity, is measured by the natural logarithm of book-to-market equity ratio. Return-on-assets ratio (ROA) is defined as net income before extraordinary items scaled by the book value of total assets. Research and development (R&D) is computed as research and development expenses scaled by the book value of total assets. Cash flow (CF) is net income before extraordinary items (minus dividend) divided by the book value of total assets (minus cash and cash equivalent). Analyst coverage (Ana) is defined as the natural logarithm of one plus number of financial analysts covering a firm. Finally, industry median of market leverage (IndLev(M)) and industry median of book leverage (IndLev(B)) are indicated as the median of market and book leverage, respectively, of an industry to which a firm belongs.
Models
We begin the analyses in this session by investigating how equity liquidity affects market leverage. Particularly, we perform a cross-sessional regression of leverage on the stock liquidity variable in which firm characteristics are controlled. We use two alternative proxies for leverage included market leverage and book leverage. Formally, our baseline regression model is represented as follows:
where Lev i denotes the market and book leverage of firm i, which is measured as book value of total debt divided by the sum of market value of equity and the book value of total debt, and book value of total debt divided by the book value of total asset, respectively. Liq i is stock liquidity defined as a log of the average of the daily percentage effective spread. Controls i is the set of stock i's firm-specific controls variables, including the asset tangibility (Tang), firm size (Size), book-tomarket ratio (BM), return-on-assets ratio (ROA), research and development expenses (R&D), cash flow (CF), analyst coverage (Ana), industry median of market leverage (IndLev(M)), and industry median of book leverage (IndLev(B)). The baseline regression will be estimated in three groups of sample scale: globe, developed countries, and emerging countries. In the regression, we include country fixed effects to control for potential differences across countries and industry fixed effects to account for differences in industry responses to firm leverage. All models are estimated with robust standard errors to allow for heteroskedasticity in the firm-level error terms.
Further, in order to examine the impact of institutional environment on the link between stock market liquidity and capital structure, we use the following equation:
where IE is the institutional variables as defined in the previous section. Table 1 presents the summary statistics of firm market leverage, book leverage and stock liquidity for each of 41 countries. As a general rule, emerging markets seem to have higher leverage and lower stock liquidity compared to developed markets. In particular, while the means of market leverage and book leverage of developed economies are 0.170 and 0.204, respectively, the means of these two indicators in emerging economies are 0.231 and 0.260, respectively. Moreover, the mean of liquidity in developed countries and emerging countries are −4.429 and −4.298, respectively. The reasons may be in emerging countries, which are characterized by less-developed capital markets, more concentrated corporate ownership, and higher level of information asymmetry. It means that due to the prevalence of bank loans, companies in emerging markets obtain less finance from capital markets. This fact potentially makes liquidity less relevant in capital structure decision. The table also offers other important insights. Firms in developed markets, for example, Australia, Sweden and the United Kingdom, on average, rely less on bank loans. Firms in countries like the United States, Spain and Japan where stock markets are relatively larger and more mature tend to be associated with higher stock liquidity. In contrast, firms in Singapore, Australia and Switzerland have the lowest average dependence on public capital markets.
Results and discussion of results
Descriptive statistic
Leverage and stock liquidity measures also exhibit considerable variation across emerging countries. India, Indonesia and South Korea are, on average, most exposed to the debt markets whereas Poland, Egypt and South Africa are the least ones. Moreover, stocks in China, Taiwan and South Korea experience the highest liquidity level whereas Philippines, Peru and Indonesia are present at the lowest group. Table 2 shows the Pearson correlation coefficients among the variables used in our paper. We observe a positive correlation between market leverage and Liq but a negative correlation between book leverage and Liq. This result implies there is an ambiguous relationship between capital structure and stock liquidity. Moreover, market and book leverage have negative relationships with all institutional environment variables whereas liquidity indicator has positive correlations with these variables. It indicates that when countries provide better protection to firms as well as capital markets, i.e. protecting private property rights, examining companies' annual accounting reports, disclosing financial information to the investor, formulating and implementing sound policies and regulations, firms tend to make fewer bank loans and rely more on public capital markets. Table 3 presents the regression results for Equation (1). Consistent with the expectation, the coefficients of liquidity variable (represented by effective spread) are positive and significant at the 1% level for both book leverage and market leverage in all three subsamples: globe, developed countries and emerging countries. We note that a higher value of effective spread indicates less liquidity of stock. Consequently, firms with less liquidity employ more debt in their capital structure. Our findings are consistent with those in Frieder and Martell (2006) , Lipson and Mortal (2009) and Udomsirikul et al. (2011) although we use a multinational context of sample, including emerging countries in which the information asymmetry is more severe and bank financing is dominant. However, this finding is contrary to the result of a single country study by ElBannan (2017).
Stock liquidity and capital structure
Interestingly, as reported in Table 3 , the coefficients of liquidity variable in emerging markets subsample are higher in absolute value with respect to developed countries subsample, both for market leverage and book leverage. This result might be explained by the fact that in developed countries with stronger institutional environments and lower degree of information asymmetry, the negative effect of liquidity on leverage becomes weaker than that in emerging countries.
Robustness checks
In this session, we implement further tests to assess the robustness of our results. First, we use Amihud's (year) estimate as a proxy for the stock liquidity rather than using effective spread. Second, we repeat the analyses with different subsample, ie. we test the subsample without the US. and non-crisis period. Column (1) and (4) of Table 4 present the regression results using Amihud's (year) estimate as a liquidity proxy in pooled analysis. As seen, our findings do not change qualitatively with this alternative measure. Particularly, the coefficients of liquidity variables remain positive and significant at the 1% level for both market leverage and book leverage. For non-US and non-crisis period subsamples (columns (2), (3), (5), (6)), the results remain consistent with those in the primary analyses.
In general, these additional evidences confirm that our finding in the previous section is not affected by different measures of stock liquidity and crisis period, and not driven by the US firm characteristics.
Impacts of institutional environment on the link between stock liquidity and capital structure
Evidence from previous sections implies that the level of stock liquidity affects firms' financing decisions. However, in the multi-country context, institutional characteristics and information environments vary significantly across countries. To address this issue, we analyze the moderating role of institutional variables with respect to the link between stock liquidity and financing decisions by allowing the interaction of stock liquidity and institutional environment factors on market and book leverage.
In Table 5 , we provide regression results of the market leverage and book leverage and liquidity, institutional environments indexes, and the product of liquidity and institutional variables. The interaction terms are used to capture the impact of factors at the country level on the observed impacts of liquidity on firm's capital structure. Columns (1) to (6) of Table 5 present the regression results where the dependent variable is market leverage and column (7) to (12) are results of regression where the dependent variable is book leverage. We observe that coefficients of all interaction terms are negative and statistically significant at the 1% level. This suggests the inverse relation between liquidity and firms leverage is weaker in countries with good government index, high accounting standard, rigorous disclosure requirement, effective policies and regulations, high quality of public services, or high financial disclosure requirement. In a country which is characterized by strong institutional factors, investors tend to be better protected and the degree of information asymmetry is reduced. Consequently, investors would rely less on debt as stated in hypothesis H2. In particular firm, leverage is less negatively related to stock liquidity in countries that have strong institutional environments. This is because the asymmetric information problems in these countries are not as serious as those that have weaker institutional environments.
Conclusion
This paper investigates the relation between stock liquidity and capital structure and the effect of institutional environments on this link. Using a comprehensive dataset for a sample of 19,939 firms in 21 developed countries and 20 emerging countries worldwide from 2000 to 2010, we first find that stock liquidity negatively affects firm leverage. A possible interpretation is that when the liquidity of stock increases, the cost of equity decreases, making equity more attractive compared to debt. Consequently, firms with high liquidity would tend to have a lower proportion of debt in their capital structure. Table 5 . Stock liquidity, capital structure, and the role of institutional environment 
(8)
(10) An important contribution of this paper is examining firm in an international setting. Particularly, developed countries are characterized by sophisticated capital market while emerging countries are dominated by banks. These characteristics prevent the global generalization of previous studies' findings which use the US or any other single country context.
We further document that the negative impact of stock liquidity on firm leverage is weaker in countries with a strong institutional environment. This finding has relevant policy implications. Specifically, to temper the asymmetric information problem and thus reduce transaction cost, countries could improve institutional factors such as accounting standard, financial disclosure, private sector promotion and government effectiveness. In general, we find that stock liquidity is an important determinant of capital structure decisions. Moreover, the role of stock liquidity is affected by the institutional environment.
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